Objective: A minimally invasive approach is feasible and successful for the treatment of phytobezoars. We would like to draw attention to the overconsumption of Sorbus domestica and discuss the management options of patients presenting with different symptoms due to phytobezoars.
INTRODUCTION
Bezoars can be defined as the accumulation of indigestible materials, such as hair, vegetable and fruit seeds, fibers, and skin, in the gastrointestinal system. Phytobezoars are accumulations of indigestible fibers and seeds of fruits and vegetables; trichobezoars comprise hair, bristles, and feathers; lactobezoars are formed of milk and milk products; and pharmacobezoars are the result of copious intake of medication. Phytobezoars are the most common form of bezoar and are usually detected in the stomach (1) . The presentation of bezoars may vary from subtle, dyspepsia-like symptoms to more pronounced findings, such as ileus. However, in rare cases of prolonged exposure, bezoars can induce serious inflammatory changes, leading to ulcer formation, perforation, and misdiagnosis of tumor.
Phytobezoars are mostly encountered in patients with digestive and gastric motility problems, diabetes mellitus (DM) with gastropathy, and gastric resections. Seeds of fiber-rich fruits and vegetables and indigestible material can accumulate in any part of the gastrointestinal system where the passage is slowed or obstructed. Many fruit and vegetable materials, such as banana, persimmon, coconut, Brussels sprout, and potato peel, have been reported to cause phytobezoars and subsequent ileus (2) . The use of herbs, fruits, and vegetables for the treatment of bezoars is common in folk medicine (3) . Sorbus domestica (SD) has been traditionally used for the treatment of DM in Turkey and other parts of Europe (4). However, there has been no report in the literature of ileus due to phytobezoar formation caused by SD (Figure 1) . In this study, we seek to draw attention to the issue of overconsumption of SD (called üvez in Turkey) and discuss management options for patients presenting with different symptoms.
MATERIAL AND METHODS
Data on patients diagnosed with phytobezoar in the Gaziosmanpaşa University School of Medicine, Department of General Surgery from 2010 to 2016 were collected. Because this was a retrospective study, we did not apply for ethical committee approval. This study was performed in accordance with the Declaration of Helsinki. The patients were diagnosed through esophagogastroduodenoscopy (EGD), abdominal computed tomography (CT), or admission for surgery due to ileus. When phytobezoar was suspected or diagnosed, a careful history of diet, concomitant diseases, previous surgery, and drugs used was taken, and a thorough physical examination was performed. If the patient presented with ileus, routine diagnostic (plain abdominal X-ray, abdominal CT, etc.) and treatment modalities (intravenous hydration, patient monitoring, etc.) were employed. In cases of surgery, patients underwent minimally invasive operations. Written informed consent was obtained from patients participated in this study. The demographic data, dietary habits, presenting symptoms and findings, laboratory values, Department of General Surgery, Gaziosmanpaşa University School of Medicine, Tokat, Turkey operations, postoperative complications, and follow-up data of the patients were prospectively collected and evaluated.
Statistical Analysis
For statistical evaluation, Statistical Package for the Social Sciences version 15.0 (SPSS Inc.; Chicago, IL, USA) was used. For descriptive data, numeric values were given as mean±standard deviation and categoric values were given as rates.
RESULTS
Twenty patients with a diagnosis of phytobezoar were included in this study. The mean age of the patients was 56.7±14.3 years, and 11 patients were male. Fourteen patients presented to the emergency department with ileus; phytobezoar was diagnosed via abdominal CT. Six patients presented with dyspepsia, nausea, and vomiting; phytobezoar was diagnosed with EGD and abdominal CT. Two patients were diagnosed during surgery. The etiologies of phytobezoar were SD seeds in 12 patients, watermelon seeds in two patients, Japanese persimmon seeds in one patient, and unidentified in five patients. The demographic and clinical details of the patients are presented in Table 1 . Fourteen patients underwent surgery, while the remaining patients were treated conservatively. The details of clinical management are presented in Table 2 .
Minimally invasive surgery was used in all but two cases, where the surgery was converted to laparotomy. In one patient, we found a phytobezoar in the descending colon during surgery. Because it was too dangerous to propagate the bolus using laparoscopy due to its spiked edges, the contents were crushed and passed through the anal canal via laparotomy. A second patient presented with acute mechanical intestinal obstruction; she was monitored for three days. In abdominal CT, an obstructing mass was identified in the terminal ileum. During laparotomy, an obstructing ileal mass causing partial necrosis and edema in the intestinal wall was detected. Segmental ileal resection and end-to-end intestinal anastomosis were performed. Three more bezoars were detected in the stomach with palpation. Vigorous attempts to crush the bezoars were unsuccessful; therefore, gastrotomy was performed to retrieve the bezoars. Post hoc anamnesis revealed that the patient had recently ingested a copious amount of Japanese persimmon.
Two patients experienced postoperative morbidity. The first patient developed postoperative ileus four days after the first bezoar operation. Laparotomy revealed a bezoar proximal to the first enterotomy incision. Because its edges were spiked, a segmental resection was performed to retrieve the bezoar. Endto-end intestinal anastomosis was then performed. In fact, the bezoar was observed during the first operation in the stomach, and it was planned to attempt endoscopic digestion after the operation. The second complicatıon was enterocutaneous fistula (treated surgically). There was no mortality. The features of the operations and postoperative periods are presented in Table 3 .
DISCUSSION
Phytobezoars are rare causes of gastrointestinal obstruction. They may arise due to the consumption of fiber-rich and digestive-enzyme-resistant nutrients, such as date palm, citrus fruit, quince, fig, coconut , grape, cabbage, and banana (2). Previous gastric surgery, vagotomy-induced hypoacidity, and delay in gastric emptying are believed to be the most important factors facilitating bezoar development; there is a 5% to 12% change in the incidence of bezoar after gastrectomy (5-7). Reduced gastric secretion and illnesses such as diabetic neuropathy, hypothyroidism, and myotonic dystrophy associated with motility are additional medical conditions that have been identified as putative predisposing factors (8).
Plants have been used for medicinal purposes for thousands of years. Although the use of herbal medicines showed a decline after the scientific revolution in Europe, it has regained popularity worldwide in recent years. However, the public has many misconceptions related to the medicinal use of herbs. They are considered to be safer than pharmaceutical drugs; furthermore, long-term use at high doses is also accepted as safe. Although many studies have been conducted to assess the adverse effects of herbal drugs and drug-herbal remedy interactions, adverse effects caused by plants that result in the need for surgical intervention have not attracted much attention. SD is a wild fruit that is well known throughout Europe and has been used for medicinal purposes for centuries. It is also used as an adjunct for the treatment of DM. When people with predisposing factors such as diabetic gastropathy and orchronic diseases consume large amounts of the fruit with seeds, they are prone to develop phytobezoars. In our study, 12 of 20 patients recalled the ingestion of copious amounts of SD with seeds. Interestingly, the time between ingestion and the presentation of symptoms was more than two to three months. Therefore, in taking patients' histories of ingestion of
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Bezoars are often seen in the stomach; however, as they develop, they may not initially have surgical indications. Rather, they may be clinically silent and detected accidentally. When they reach a large size, they may cause gastrointestinal bleeding or perforation. As in some of our cases, the inflammation can be sufficiently severe to be mistaken as malignant ulceration. Bezoars generally cause obstructions in the jejunum or ileum, with signs of intestinal obstruction. If patients have previous surgery in their medical histories, the cases may initially be perceived as ileus, and treatment may be delayed. Abdominal CT is the most frequently used imaging modality; it has a high success rate in locating obstructions and bezoars. Ripolles et al. (9) stated that the bezoar detection rate using CT imaging is 97%. Bezoars are seen in CT as uniformly bounded, round masses with air bubbles inside and contrast-enhanced edges (10) (Figure 2 ).
In bezoars in the stomach, upper gastrointestinal system endoscopy can be used both for diagnostic and therapeutic purposes. Gastric phytobezoars are generally treated conservatively. To accomplish this, various methods are conventionally used. Among these, the oldest known method is ingestion of pineapple juice (11) . In surgical clinics, repeat doses of cola have been used, and successful outcomes have been reported (12, 13) . Frequently used proteolytic enzymes for gastric and proximal jejunum bezoars are n-acetylcysteine, papain, and cellulase (14) . Gastric bezoars that are nonresponsive to treatment should be scattered using an endoscopic method. In cases with acute abdomen, such as those involving complete intestinal obstruction in the distal gastrointestinal system or perforation, the treatment is surgical. In cases with malnutrition on the intestinal walls, after determining if the partial intestinal resection and intraluminal mass is a bezoar, the passage can be relieved by crushing, splitting, and milking the contents into the cecum (15) . Among the surgical treatment options, removing the bezoar via enterotomy is an option; however, enterotomy should only be performed if the bezoar cannot be split or mobilized (16) .
Surgical treatment of bezoars is also possible with a laparoscopic approach. Although laparoscopy is difficult to implement for intestinal obstructions, it has been stated that with technical development, laparoscopy can be used safely by experienced physicians and provides better postoperative results (16, 17) . Yau et al. (6) compared the open approach with the laparoscopic approach in their study of 24 cases of intestinal obstruction due to bezoars; they showed the superiority of laparoscopy in selected patients in whom better postoperative results were obtained. Ganpathi and Cheah (18) identified phytobezoars in the terminal ileum in patients who underwent laparoscopy with a mechanical intestinal obstruction diagnosis and who had no previous history of abdominal surgery; in these patients, the bezoars were extracted using enterotomy. Yol et al. (19) reported that it is also laparoscopically possible to move the bezoar forward into the cecum by crushing it.
As the symptoms of phytobezoars vary greatly, so do the treatment modalities. Observing patients and making several attempts to break down the phytobezoars endoscopically should be the first choice. If the patient presents with acute intestinal obstruction, surgery is inevitable. As can be seen from our study, minimally invasive surgery is feasible and safe in experienced hands. If the mass is movable inside the intestinal lumen, it should be possible to force it into the cecum while taking care not to injure the intestine. However, if the bezoar is stuck or impossible to move without injuring the bowel wall, enterotomy should be performed to remove the phytobezoar. We selected the treatment modality according to the presenting symptoms and clinical conditions of our patients. Another important point during surgery is to control the small bowels and stomach to investigate whether additional bezoars are present. It has been confirmed that 9% of cases in which operations are performed to remove bezoars undergo a repeat operation (10) . To reduce the formation of bezoars and ileus after discharge, exercises should be recommended for patients to develop their mastication functions, and a diet program that is low in fibrous food and high in phytonutrient content should be recommended (20) .
CONCLUSION
In patients with phytobezoar, the treatment modality should be selected for each patient according to the presenting symptoms and characteristics. In the case of surgery, a minimally invasive approach is feasible; ileus can be successfully treated either by crushing and passing the contents through the cecum or by performing enterotomy. 
